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Final Report

During the course of this contract, a greater understanding of the

elimination-condensation reaction between group 3 Lewis acids and group 5

Lewis bases having acidic protons was achieved. The results of three

kinetic-mechanistic studies reveal that elimination is a second order

reaction between the monomeric Lewis acid and the Lewis bases. These two

R M + YRH Elimination> R MYR' + RH3 2 Reaction 2 2

specIVS must combine with the appropriate orientation and energy for

elimination to occur. These kinetic studies suggest that the adduct is NOT

S the reactive species which undergoes elimination. In order to learn more

about the elimination-condensation reaction, a great variety of new group 3

Lewis acids and new compounds of the type R2MYRv were prepared and fully

characterized.

The second aspect of this contract involved studies of R2MYRr as

potential amphoteric ligands to transition metals. This research provided

the first examples of compounds in which a PR2 moiety served as a bridge

between a transition metal and a main-group metal moiety. Compounds of

44 these types have the potential to generate a new type of inorganic polymer.

The specific kinetic-mechanistic studies and new compounds developed

during the course of this research were defined in the technical reports

(published articles) issued during the course of the contract.
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Technical Reports

1. Kinetics and Mechanism for the Elimination of Hydrogen between Dimethyl-
aluminum Hydride and N-Methylaniline, 0. T. Beachley, Jr.* and C.
Tessier-Youngs, Inorg. Chem., 18, 3188-3191 (1979).

2. The Structure of HGaCl2 - A Chlorine Bridged Dimer, 0. T. Beauhley, Jr.*,
and R. G. Simmons, Inorg. Chem., 19, 783-4 (1980).

3. Preparation and Properties of ((Trimethylsilyl)methyl)gallium(III)
Compounds, 0. T. Beachley, Jr.*, and R. G. Sin-.ons, inorg. Chem. 19,
1021-1025 (1980).

4. The Nature of the Dimethyl-alminum (-gallium and -indium) Methylphenyl-

amide Dimers in Solution and the Molecular Structure of [(CH,) 2InN(CH,)-
(C6H,)]h, 0. T. Beachley, Jr.*, C. Bueno, M. R. Churchill, R. B. Hallock
and R. G. Simmons, Inorg. Chem. 20, 2423-2428 (1981).

5. Kinetics and Mechanism for the Elimination of Hydrogen between
Dimethylaluminum Hydride and Benzylamine, 0. T. Beachley, Jr.*, Inorg.
Chem. 20, 2825-2828 (1981).

6. Organometallic Gallium(I) Anions Prepared by a Reductive Elimination
Reaction. 0. T. Beachley, Jr.* and R. G. Simmons, Inorg. Chem., 19,
304 2-3046 (1980).

7. Low Oxidation State, Sigma Bonded Organometallic Derivatives of
Indium(I). 0. T. Beachley, Jr.* and R. N. Rusinko, Inorg. Chem. 20,
1367-1370 (1981).

8. The Attempted Syntheses of Low Oxidation State, Organometallic
Derivatives of Aluminum, Gallium and Indium. A New Synthesis of
Al(CHSiMe,),, 0. T. Beachley, Jr.*, C. Tessier-Youngs, R. G. Simmons, R.
B. Hallock, Inorg. Chem. 21, 1970-1973 (1982).

9. Transition Metal Complexes of Organoaluminum Phosphides. The Synthesis,
Characterization and Crystal and Molecular Structure of Cr(CO),[PPh2 Al-
(CH2SiMe,)2 -NMe,]. C. Tessier-Youngs, C. Bueno, 0. T. Beachley, Jr.* and
M. R. Churchill, Inorg. Chem. 22, 1054-1059 (1983).

* 10. Synthesis and Characterization of Organoaluminum Compounds Containing the
Trimethylsilylmethyl Substituent, AI(CHSiMe,)2Br, AI(CH2SiMe,)2H and
(MeSiCH2 )2 AIPPh2 and Reinvestigation of the Chemistry of Me2AIPPh2 and
Et2AIPPh2 , 0. T. Beachley, Jr.* and C. Tessier-Youngs, Organometallics 2,
796-801 (1983).

11. The Reaction Chemistry of Transition Metal Diphenylphosphorus Complexes
with Organoaluminum Compounds. The Synthesis, Characterization and
Crystal and Molecular Structure of Cr(CO) 5[PPh,(CH,),OAI(CH2 SiMe,),], An
Example of THF Cleavage, C. Tessier-Youngs, W. Youngs, 0. T. Beachley,
Jr.* and M. R. Churchill, Organometallics 2, 1128-1138 (1983).

12. Synthesis, Characterization and Crystal and Molecular STructure of
Tricyclopentadienylgallium(III). 0. T. Beachley, Jr.*, T. D. Getman, R.
U. Kirss, R. B. Hallock, W. E. Pnter, J. L. Atwood, Organomet~llics 1,
751-754 (1985).
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13. The Elimination-Condensation Reaction between Dimethylaluminum Hydride
and Methylphenylphosphine. 0. T. Beachley, Jr.* and L. Victoriano,
Inorg. Chem. 1986, 25, 1948-1951.

14. Synthesis, Characterization and Structure of Trimesitylgallium(III).
0. T. Beachley, Jr.*, M. R. Churchill, J. C. Pazik and J. W. Ziller,
Organometallics 1986, 5, 1814-1817.

15. Synthesis and Crystal and Molecular Structure of In(C Me ) - An Apparent
Octahedral Cluster. 0. T. 2eachley, Jr.*, M. R. Chur;hil, J. C.
Fettinger, J. C. Pazik and L. Victoriano, J. Am. Chem. Soc. 1986, 108,
4666-4668.

16. Synthesis of Tris(pentamethylcyclopentadienyl)gallium(ili), U. [.
Beachley, Jr.* and R. B. Hallock, Organometallics 1987, 6, 170-172.

17. Synthesis and Characterization of Amphoteric Ligands Including the
Crystal and Molecular Structure of [(MeSiCH2 )2InPPh2 12 , O.T. Beachley,
Jr.*, J.P. Kopasz, H. Zhang, W. E. Hunter, and J. L. Atwood, J.
Organomet. Chem. 1987, 325, 69-81.
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